Sesame seeds and its compounds are resistance to oxidative deterioration owing to their natural antioxidants, such as sesamin, sesamolin, sesamol, sesaminol and their glucosides. The purpose of this research is to extract sesame ethanol and methanol antioxidant compounds as by-products by ultrasonic method, then identified by HPLC and has been compared with synthetic antioxidants BHA, BHT, TBHQ on mutton tallow. Ethanolic and methanolic extracts which were extracted by ultrasonic and synthetic antioxidants at concentrations of 0, 50, 100 and 200 mg/kg were applied on mutton tallow. The results of the oxidative stability based on Rancimat apparatus, Rancimat was operated at 110 °C with an air flow of 18-20 L/h and measures the induction period (IP) of the selected samples, showed that ethanolic and methanolic extracts of sesame meal at concentrations of 100 and 200 mg/kg are not much different from BHT at 50 and 100 mg/kg concentrations and also from the methanolic extractat 200 mg/kg concentration in terms of oxidative stability, behave similarly to 50 mg/kg concentration of BHA. The results show that the natural antioxidants can be the perfect alternative to synthetic antioxidants.
INTRODUCTION
The oxidative deterioration of lipids causes rancid odors and flavors as well as the formation of secondary compounds. Products derived from lipid oxidation causes early aging, heart disease, cancer and membrane damage that can be considered as threats to human health. The additional result of antioxidants is an essential way to preserve oxidation of fats and oils in food. Although reports illuminate that synthetic antioxidants that are used as additives in edible oils can be toxic, and increases manufacturing costs and has Hazardous effects on human health and lower efficacy of natural antioxidants. The replacement of synthetic antioxidants by natural antioxidants may have effects due to health implication,therefore demands for usage of natural antioxidants in food system have been enlarged 1, 2, 3 .
There are many assumptions due to the safety of natural antioxidants so attentions turned to use plant seeds such as sesame regarding to their high content of unsaturated fatty acids, vegetable protein, soluble fiber, flavonoids and other compounds, which have antioxidant activity 4 .
Sesame seed (Sesamum indicum) is recognized as a source of high activity antioxidant with tocopherol and lignans as primary compounds. Sesame is one of the most edible oil seeds which had been used through East Africa where it is generally grown for grain and oil. The chemical composition of sesame indicated that the seed is a significant source of oil (44 -58%), protein (18 -25%), carbohydrate (~13.5%) and ash (~5%) 5, 6 .
Due to the sesame seed's considerable amount of nutrients, including protein, essential fatty acids, vitamin E, minerals and lignans(including sesamin, sesamolin, and sesaminol) has special significance in terms of nutrition and low production cost. Its lignans may have antioxidants and antiinflammatory properties 4, 7 .
Sesame seed oil significantly shows high resistance against autoxidation and also avoids the oxidation of linoleic acid. These antioxidants have no color, taste and odor at low concentrations in comparison with synthetic antioxidants such as BHA and BHT in small amounts 8, 9 .
Sesame seed naturally contains lignans and lignan-glucosides as the functional components which are mainly related to its antioxidant's properties. The major lignans in sesame seed are sesamin and sesamolin that are progressively improved to two phenolic antioxidants, sesaminol and sesamol 9, 10 . Sesamin and sesamol in compounds are higher in oil soluble lignan compounds in compare with other lignan values. Sesamin makes up more than half of the lignan contained compounds. These compounds function in controlling lipid metabolism, lowering cholesterol, enhancing hepatic fatty acid oxidation enzymes, protecting patients against brain disorders and have medicinal properties. They are also anticancer and antioxidant 11, 12, 13 .
In this study, sesame seeds'meal as byproduct of the oil industry, isused for the extraction of sesame seeds' antioxidants. In these circumstances, phenolic compounds, radical inhibitory activity, power reduction's effect and antioxidant activity of sesame meal are significantly increased 14, 15 . 
MATERIALS AND METHODS
Sesame meal samples which were used in this study were provided from a store in a local market that is working in a line with sesame oil production. Also Iranian mutton tallow that is aimed in the study was consumed in a local market in Tehran. Defatted sesame meal was powdered by mortar and then it was used in next steps of extractions. The standard of sesamol was obtained from Sigma Chemical Co. (St. Louis, MO, USA), and all solvents were of HPLC or analytical grade (Merck).
Standards preparation
Stock solutions of sesame compounds (2 µg/mL) were prepared in methanol, which was stable for weeks in the dark and at 0°C. The stocks were used for the preparation of working standards (0.05, 0.1, 0.2, 0.3, 0.4, 0.5 µg/mL) and calibration curve.
Extraction by Ultrasonic Bath
400 ml of ethanol and methanol was poured throw 300 g of sesame meal powder predicated in an ultrasonic bath with room temperature for 45 minutes, degassing operations were done at the frequency of 60 Hz. Degassing process of extracting, facilitated the extraction of phenolic compounds during the ultrasound.
Identification of extracted compounds by HPLC
The method was based on direct extraction of polar biophenol compounds of sesame meal by using solutions of ethanol and methanol that had been detected by HPLC with 280 nm UV. Three solvents were used for the washing gradient, such as, water containing 0.2% phosphoric acid (V/V), methanol and acetonitrile. Washing solutions had to be degassed 6 .
Incorporation of antioxidant compounds with Iranian mutton tallow to evaluate oxidative stability
The synthetic antioxidants butylated hydroxyanisole (BHA), butylated hydroxytoluene (BHT)andTertiary butylhydroquinone(TBHQ), ethanolic and methanolic extracts were applied on the mutton tallow that obtained by ultrasonic extraction methods at concentrations of 0, 50, 100 and 200 mg/kg, until evaluation was started.
Rancimat analysis
The induction period of the samples were evaluated by Metrohm Rancimat apparatus model 743(Herisau / Switzerland). The instrument was 
Statistical analysis
The data were analyzed by using a complete randomized design. To determine significant data, one-way experiments (ANOVA) were used. The Tukey's test was applied to compare means at 5 percent by using Minitab 16 software. All results are the consequences of ± standard deviation and were performed for at least 3 times.
RESULTS AND DISCUSSIONS
The results of HPLC identification of antioxidant extracts from ethanolic and methanolic sesame meal extract by ultrasonic bath extraction method are shown in Fig.1 and Fig.2 . It is observed that ethanolic and methanolic sesame meal antioxidant extracts by ultrasonic bath extraction method were evaluated and the natural antioxidants viz sesamol, sesaminol T-glucoside, sesaminol D-glucoside, sesamin and sesamolin were identified respectively.
Iranian mutton tallow oxidative stability evaluation was conducted by Rancimat apparatus. Table 1 are presented oxidative stability of Iranian mutton tallow incorporation with synthetic antioxidants, ethanolic and methanolic antioxidant extracts obtained from the ultrasonic bath extraction method which were added into mutton tallow, at concentrations of 0, 50, 100 and 200 mg/kg.
DISCUSSIONS
Most researchers have been attributed not able oxidative stability of sesame seed oil to non-saponification substances to date. In this study, oxidative stability of Iranian mutton tallow with ethanolic and methanolic antioxidant extracts obtained by ultrasonic bath extraction techniques were compared with synthetic antioxidants at concentrations of 0, 50, 100 and 200 mg/kg at 110ºC by Rancimat apparatus. were similarities between the results of this study and their studies about antioxidant activity of the sesame meal extracts and synthetic antioxidants on the mutton tallow and on vegetable oils' oxidative stability 19, 20 .
In the present work, there is no significant difference (P>0.05) between oxidative stability of mutton tallow at 50 and 100 mg/kg of BHT and 100 mg/kg of ethanolic and methanolic antioxidant extracts gained from the ultrasonic bath method.
Oxidative stability significantly lowers the induction time(P<0.05), at 50 mg/kg ethanolic and methanolic extracts obtainedby ultrasonic bath extraction technique, in comparison with BHT at 100 mg/kg concentration. However, no significant difference was observed at concentration of 50 mg/kg of ethanolic and methanolic antioxidant substances extracted by ultrasonic bath method and BHT (P>0.05).
It was observed that the methanolic extract obtained by ultrasonic bath extraction method at concentration of 200 mg/kg, behaved like 50 mg/kg concentration of BHA. Also there were no significant differences between the concentrations of 100 mg/ kg methanolic extract with other concentrations of methanolic extract. TBHQ is the most efficient antioxidant followed by BHA, BHT, methanolic and ethanolic extracts, in decreasing order.
CONCLUSION
According to the results obtained in this study, it can be stated that these natural antioxidants have the ability to substitute the synthetic antioxidants or whether synthetic antioxidants can be used with natural antioxidant to increase the stability of lipid rancidity against autoxidation process in food industry.
